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Abstract
Background—Perceived discrimination is associated with poor mental health and health-
compromising behaviors in a range of vulnerable populations, but this link has not been assessed
among pregnant women. We aimed to determine whether perceived discrimination was associated
with these important targets of maternal health care among low-income pregnant women.
Methods—Face-to-face interviews were conducted in English or Spanish with 4,454 multi-
ethnic, low-income, inner-city women at their first prenatal visit at public health centers in
Philadelphia, Pennsylvania, USA, from 1999 to 2004. Perceived chronic everyday discrimination
(moderate and high levels) in addition to experiences of major discrimination, depressive
symptomatology (CES-D ≥23), smoking in pregnancy (current), and recent alcohol use (12
months before pregnancy) were assessed by patient self-report.
Results—Moderate everyday discrimination was reported by 873 (20%) women, high everyday
discrimination by 238 (5%) women, and an experience of major discrimination by 789 (18%)
women. Everyday discrimination was independently associated with depressive symptomatology
(moderate = PR 1.58, 95% confidence interval (CI) 1.38-1.79, high = PR 1.82, 95% CI 1.49-2.21);
smoking (moderate = PR 1.19, 95% CI 1.05-1.36, high = PR 1.41, 95% CI 1.15-1.74); and recent
alcohol use (moderate = PR 1.23, 95% CI 1.12-1.36). However, major discrimination was not
independently associated with these outcomes.
Conclusions—This study demonstrated that perceived chronic everyday discrimination, but not
major discrimination, was associated with depressive symptoms and health-compromising
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behaviors independent of potential confounders, including race and ethnicity, among pregnant
low-income women. (BIRTH 37:2 June 2010)
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Women with low socioeconomic status are at greater risk of depressive symptomatology and
health-compromising behaviors in pregnancy than women from less vulnerable populations
(1-4). These characteristics are all associated with poor maternal-child outcomes, including
low birthweight, developmental delay, and chronic illness in infancy (5-9). Smoking in
pregnancy is associated with placental insufficiency, low birthweight, and preterm birth (5).
Fetal exposure to alcohol is related to poor neurodevelopmental outcomes (7). Depressive
symptoms, smoking, and alcohol use are all targets of major public health interventions for
pregnant women, and the identification of social factors that contribute to their
disproportional prevalence among vulnerable populations is critical to the development of
effective risk reduction strategies.
Perceived discrimination, or unfair treatment based on personal characteristics identifying
membership in a group perceived as inferior (e.g., racism, classism, sexism), is associated,
in nonpregnant samples, with poor mental and physical health as well as health
compromising behaviors among adults in low-income populations (10-13). Framed as a
psychosocial stressor linking the social environment with physiologic state, perceived
discrimination has been proposed to have negative consequences for mental and physical
health (11). Adults who report discrimination are more likely to report greater depressive
symptoms and major depression, poor cardiovascular health, and health compromising
behaviors including smoking and alcohol use (13-15). Interestingly, the type of
discrimination has also been suggested to influence the strength of the association with
outcomes; chronic low level “everyday” discrimination has been theorized to have a
stronger association with health outcomes than more severe but infrequent discrimination
(13). This suggestion has important implications for the design of potential mitigating
strategies.
Despite the evidence of links between depressive symptoms, health compromising
behaviors, and perceived discrimination, little research has been conducted on this topic
among pregnant women. In the few studies that have explored consequences of perceived
discrimination in pregnancy, this exposure has been associated with higher levels of self-
rated stress and adverse birth outcomes, including low birthweight and preterm birth for
women with high depressive symptoms compared with women who have lower levels of
symptoms (12, 16-20). In the only published study to date that assessed discrimination and
depressive symptomatology in pregnancy, a positive and significant association was found
(16). However, no analysis of links to health behaviors has been undertaken.
In the present study we investigated whether perceived discrimination was associated with
depressive symptoms and two health-compromising behaviors -- smoking during pregnancy
and recent alcohol use -- in a sample of pregnant low- income inner-city women. We also
assessed the relative contribution of chronic, low level “everyday” discrimination versus
reported experiences of major discrimination.
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Study Population and Procedure
The data used for the current analyses were collected as part of a larger, community-based
study examining maternal stress, and maternal and infant health and health-related
behaviors. The larger study involved recruitment of women who enrolled for prenatal care at
all of the members of a consortium of 8 health centers run by the Philadelphia Department
of Public Health in Philadelphia, Pennsylvania, between February 1999 and September
2004. The prenatal sites were Federally Qualified Health Centers (FQHC), or FQHC look-
alikes, which target vulnerable populations and are located throughout the city with that goal
in mind. Prenatal care was provided by nurse-midwives following standard prenatal care
models through contracts with local health care systems with obstetric services.
The data for this study were collected, after written consent was obtained, during a face-to-
face oral interview at the time of the women's first prenatal care visit. All interviews used
structured survey instruments and were conducted in English and Spanish by trained female
interviewers. Eligibility criteria were: first prenatal care visit, English or Spanish speaking,
and a singleton intrauterine pregnancy. Additional findings and more details about the larger
study have been published elsewhere (21). Institutional Review Board approval was
obtained for this study from Drexel University, the University of Pennsylvania, Thomas
Jefferson University, and the Philadelphia Department of Public Health.
Independent Variables
Perceived discrimination—Perceived discrimination was assessed using two measures
previously validated with similar populations: the Everyday Discrimination Scale and a
modified assessment of major experiences of discrimination (13, 22, 23). The Everyday
Discrimination Scale is composed of 9 items that measure the experience of chronic low-
level discrimination and assess the frequency of unfair treatment in “day-to-day life.”
Participants were told that discrimination refers to “being treated unfairly because of your
race, ethnicity, income level, social class, sex, gender, age, sexual orientation, physical
appearance, or religion” and were then asked to rate the frequency of their own experiences
with the following: 1) you are treated with less courtesy than other people; 2) you are treated
with less respect than other people; 3) you receive poorer service than other people at
restaurants and stores; 4) people act as if they think you are not smart; 5) people act as if
they are afraid of you; 6) people act as if they think you are dishonest; 7) people act as if
they're better than you; 8) you are called names or insulted; and 9) you are threatened or
harassed.
Frequency of these experiences was rated along a six-point Likert-like scale from “never” (0
points) to “almost everyday” (5 points). The total score was first summed and then
categorized as follows: 1) none or very little discrimination (0-9 points); 2) “some”
discrimination (moderate, 10-22 points); and 3) “a lot” of discrimination (high, 23-45
points). The answers were first summed at the time of the interview and participants were
then asked whether the initial score reflected their actual experience. Final everyday
discrimination scores were re-categorized if they did not. Ninety-six percent of the women
agreed with the initial score; the remaining 4 percent were re-classified.
The experience of major discriminatory events was assessed with two questions: 1) “For
unfair reasons, do you think that you have ever not been hired for a job?”; and 2) “Have you
ever been unfairly stopped, searched, questioned, physically threatened or abused by the
police?” Another question addressing a lack of promotion at work, a part of the original
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scale of major discrimination, was not used because of its lack of face validity in this sample
of low-income pregnant women (11).
Other maternal characteristics—Potential confounders were identified a priori through
a review of the literature on perceived discrimination, depressive symptoms, and health
behaviors and included the following sociodemographic characteristics: maternal age,
personal annual income, educational attainment, nativity, marital status, race/ethnicity,
parity, and an objective stress scale described previously (25-31). The 13-point objective
stress scale is based on self-reported difficulty in four domains: 1) housing (0-3 points); 2)
intimate partner violence (0-3 points); 3) material hardship (other than housing; 0-3 points);
and 4) neighborhood danger (0-4 points). This scale was categorized into tertiles as follows:
1) low (≤ 2 points); 2) moderate (3-4 points); and 3) high (≥ 5 points). Gestational age at
interview and year of study enrollment were also assessed for potential confounding.
Dependent Variables
Depressive symptomatology—Depressive symptomatology was measured with the
Center for Epidemiologic Studies Depression Scale (CES-D), a 20-item instrument widely
used to assess depressive symptoms with scores ranging from 0-60. Because of the overlap
of normal symptoms of pregnancy with those of depression, we used the commonly
accepted higher cutpoint of ≥23 to indicate elevated depressive symptomatology in this
study (32).
Health-compromising behaviors—Two self-reported health behaviors were selected
because of their association with poor pregnancy outcomes and plausible association with
perceived discrimination--smoking during the current pregnancy and recent alcohol use (30).
Behaviors were assessed based on the selection of a dichotomous (Yes vs No) response to
the items. Smoking during the current pregnancy was assessed by the question, “After you
found out that you were pregnant this time, have you smoked at all?” Recent alcohol use
was assessed with response to the question, “In the 12 months before you found out you
were pregnant this time, did you have any beer, wine, 40's, coolers, liquor or other alcoholic
beverages?”
Statistical Analysis
Bivariate associations between outcome and explanatory variables were assessed using
Student's t test and chi-square statistics to determine statistical significance. The risk of
association with each dependent variable – depressive symptoms, smoking in pregnancy,
and recent alcohol use – was estimated using Poisson regression with robust standard errors
rather than a more commonly used logistic regression. The choice of the Poisson model,
which provides a prevalence ratio (PR), was based on the fact that the outcomes were
relatively common (>20%) (33-35). The Poisson model provides a more conservative
estimate of the relative risk that is closer to its sample value than when logistic regression is
used in cross-sectional studies (confirmed in the present analyses, results not shown).
Potential confounders were included in multiple regression models only if they had at least a
weak association (p < 0.25) with perceived discrimination or the dependent variables. A
two-sided significance level was set at p < 0.05. The statistical software SPSS release 12
(36) and Stata 8.2 (37) were used in all analyses.
Results
Figure 1 shows the original sample and the number of participants excluded from the final
analytical sample. Of the initial 8,960 women initially identified, 5,641 were eligible, 4,908
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(87%) consented to participate, and 4,879 were interviewed. Of those interviewed, 4,454 had
complete data for the variables used in analyses, representing 79 percent of eligible women.
Descriptive characteristics of the final analytical study sample are shown in the first column
of Table 1. Overall, the sample consisted of young, low-income, United States born,
primarily non-Hispanic black women, with demographic, health, behavioral, and
psychosocial characteristics consistent with a low-income urban population. Perceived
discrimination was reported by a substantial proportion of the sample. Of the 4,454 pregnant
women, 1,111 (25%) reported either moderate or high everyday discrimination, and 789
(18%) reported either one or two major discrimination events. A relatively large percentage
of the women had depressive symptoms (959, 22%), 977 women (22%) reported smoking in
the current pregnancy, and 1,561 (35%) reported recent alcohol use. Both measures of
discrimination were significantly associated with all three dependent variables (p<0.001).
Depressive symptoms did not vary by age or income (p>0.05), but smoking and recent
alcohol use were more prevalent among older women (p<0.001). Higher reported annual
income was also associated with recent alcohol use (p<0.001). Depressive symptoms,
smoking, and recent alcohol use were all associated with lower educational attainment,
United States place of birth, black race/ethnicity, higher parity, and higher levels of
objectively measured stressors (p<0.05).
Table 2 presents the prevalence ratios with their 95 percent confidence intervals from
bivariate (model A) and multivariable (model B) regression models for each outcome of
interest. In the unadjusted models, both everyday discrimination and major discrimination
exhibited a significant association with each outcome. However, after adjustment for
potential confounders (model B), only everyday discrimination remained significantly
associated with each outcome. The prevalence ratio of moderate everyday discrimination for
depressive symptomatology was 1.58 (95% CI: 1.38-1.79), and for high everyday
discrimination it was 1.82 (95% CI: 1.49-2.21). For smoking in pregnancy the prevalence
ratios for moderate and high everyday discrimination were 1.19 (95% CI:105-1.36) and
1.41(95% CI:1.15-1.74), respectively. The adjusted prevalence ratio for moderate and high
everyday discrimination for recent alcohol use was 1.23 (95% CI: 1.12-1.36) and 1.13 (95%
CI: 0.94-1.34), respectively. No significant interactions were found between either form of
discrimination and race/ethnicity for the risk of depressive symptoms, smoking, or alcohol
use.
Discussion
In this sample of more than 4,500 low-income, inner-city expectant women, perceived
“everyday” discrimination and reported major discriminatory events were common, and
both exhibited significant unadjusted association with depressive symptoms, smoking, and
recent alcohol use in pregnancy. However, only everyday discrimination remained a
significant predictor of depressive symptomatology and both health behaviors, after
controlling for major discrimination, demographic, and other potential confounding
variables, including race/ethnicity. Race/ethnicity did not moderate (no interactions were
identified) the association between everyday discrimination and depression symptoms,
smoking, or recent alcohol use. In the adjusted model, women with high levels of perceived
everyday discrimination were nearly twice as likely as women with no or very little
experience with discrimination to have depressive symptomatology. The association
between perceived discrimination and smoking was also significant, although somewhat less
pronounced. Only moderate everyday discrimination remained a significant predictor of
recent alcohol use. Our results are consistent with previous studies proposing that chronic
low-level discriminatory experiences have more detrimental consequences for emotional
Bennett et al. Page 5













health than more isolated events of greater magnitude (13). This finding is important
because chronic low-level discrimination may also be less recognizable to patients and
health providers than isolated more dramatic events.
Previous studies have shown that although minority populations were more likely to report
racial discrimination, discrimination was also reported by non-Hispanic white adults (11, 13,
17, 18, 38). Unlike our findings studies of perceived racial discrimination have shown
stronger associations with smoking among minority race/ethnic populations than among
whites (38). Importantly, the instruments used in our study were not limited to identifying
race/ethnic discrimination; unfair treatment attributable to other characteristics such as
gender, class, religion, appearance, and sexual orientation were also assessed. In fact, white
and non-Hispanic black women have been found to report equal rates of gender
discrimination (39). A recent study of pregnant women also found that although African
American women reported higher levels of perceived discrimination, this association was
greatly reduced or eliminated when adjusting for socioeconomic status (16). Several studies
have also documented an association between birth outcomes and perceived discrimination,
but these studies have often used measures that focus on racial bias rather than on broader
forms of discrimination (12, 13, 18-20). Our findings support a broader view of potential
consequences of discrimination that is not limited to racial discrimination but more widely
to everyday experiences of women, particularly those in low socioeconomic groups.
The association between perceived discrimination and mental health and health behaviors
has received increased attention in recent years in studies examining health disparities (22,
42-45), with most studies documenting significant associations, particularly for mental
health (11, 40). We have extended previous studies to include low-income inner-city
pregnant women, who are at a high risk of poor birth outcomes. The association between
perceived discrimination and mental health and adverse health behaviors is of particular
interest during pregnancy because of their association with negative maternal and child
outcomes. At the same time, little is known about the potential contribution of perceived
discrimination to health compromising behaviors during pregnancy, which have also been
linked to an elevated risk of preterm birth (12, 18, 20). In the current study, we have
identified significant associations between everyday discrimination and health behaviors,
which themselves are associated with birth outcomes (4, 7, 30).
This study has implications both for future research and for clinical practice. The prevalence
and independent association of perceived discrimination with depressive symptoms and
health-compromising behaviors point to the need to address discrimination in interventions
to reduce disparities in psychological health and health behaviors in pregnancy. For maternal
health care practitioners these results indicate the saliency of discrimination for women
experiencing emotional distress in pregnancy. The association between discrimination and
these maternal health outcomes was independent of race and ethnicity, suggesting that
discrimination is relevant to understanding health disparities among low-income women
more generally.
Some limitations of this study should be noted. First, we use cross-sectional data and cannot
assess the causal relationship between discrimination and our outcomes of interest. For
example, it is possible that women with preexisting depressive symptoms are more likely to
perceive discrimination. However, current evidence from longitudinal research suggests that
experiences of discrimination actually increase the risk of depression rather than the other
way around (12). Longitudinal studies like this one among pregnant women would provide
stronger evidence for the temporal relationship of perceived discrimination with the
depressive symptomatology and health behaviors assessed. Second, we assessed self-
reported health behaviors rather than using direct biological measures of smoking and
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alcohol use, which could have resulted in their underreporting. However, self-reported
health behaviors have been validated with biological measures, which generally show low
misclassification of smoking status (46, 47). Alcohol use was self-reported for the 12
months prior to pregnancy and so is not precisely in pregnancy; however, behavior in this
preconception period is a critical risk for alcohol-related pregnancy outcomes (48). Third,
we tested for elevated depressive symptomatology rather than the clinical diagnosis of major
depression. However, a CES-D score of 23 or above has been associated with increased
obstetric and perinatal risk, and thus factors that may lead to elevated scores are important
targets for study (44, 45). The standard cutpoint used here is also a commonly used indicator
of the need for further assessment of possible major depression. Fourth, although our study
population represents a low-income inner-city population and thus limits how widely our
findings can be generalized, this population is also at a high risk of poor pregnancy
outcomes. Our study thus extends previous work linking perceived discrimination with
psychological distress and health compromising behaviors to a pregnant population.
Furthermore, the large sample makes it possible to assess carefully whether perceived
discrimination predicts depressive symptoms and health behaviors within this high-risk
sample. We have shown that the magnitude of the association between depressive symptoms
and perceived discrimination does not vary by race and ethnicity. This result may be related
to the low income of our sample, and a larger study would be needed to assess this
association in a population with a wider income distribution.
Conclusions
This study demonstrated that perceived chronic everyday discrimination, but not major
discrimination, was associated with depressive symptoms and health-compromising
behaviors independent of potential confounders, including race and ethnicity, among
pregnant low-income women.
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Fig. 1. Schematic representation of participant selection
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